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AB S T RACT 

PROBLEM TO BE SOLVED: To increase an emitting electric current of an 
electron source in a short time, and uniformize characters tLs bv 
impressing voltage in order on plural electron emitting element of t£e 
S:™eS, With SSleCted *"»P' and activating JSe'le^tron 6 

SOLUTION: Plural foamed electron emitting elements having M rows XN columns 
are arranged on a substrate 4, and matrix wiring is performed and^n 
electron source is formed. This electron source base board 4 is Jrranaed in 
activS "bv Volta ^ 1 i -. i -P— d on the respective element" and "hej are 
activated by accumulating a carbonaceous coating film such as araohiL 7n 
:L! : Ctr0n , fitting part from an organic Lbstance In case 
respective (x) wiring terminals Dx(sub 1)... of the substrate 4 ar^ 
from" d T \ line Selectin ? P" fc 2, and activating voltage is imprest 

selectina T.rl ^ P °*? r lf and the P°— source^ and t 

selecting part 2 are also controlled by a control part 3. Its control is 
performed in such a way that lines are selected in order on the ba f 
prescribed timing chart, and a prescribed voltage pulsJ Is generated" and 
is impressed. When the electron source obtained by this 11 usSd i_ m **t 

SSSS cfn V ie Ce obta°Ine^ ightneSS " ~« ^tr^^C 
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ensign m^m^tkmm^^-t^m^mcnsL 
mat . m&mm rm-z t zmLtT&mxm 1 tzm 

mto**>*T*yti& z t zm*t-riimmit£BM<n* 
xm^hbtiz z t zftmb-rinxm i (ccnott 

-r s it i izimom^F mcomk^ . 

ffiwm*. mmmm^zbzmib^hmxmeiz 

^Si: ^StlfcfcJS 6 lZiffiw^=Fmcn>$tmi3m. 

t>'ft*>ti& z b zmib -r&mme tcettovrao 

l 0 ] flaWEBiofct ^ff^rfSJiSasofriS 
-CM** 1 1 ] «HSa»w*^ftffl*=FJi. ftftafi 

* i izsm<r>m?m<r>mmjTm. 

1 2 j mi&tmfom&zb tzmm*>tit 
Msmum. imwikwi'zksimb-rtmtm 
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t s-»«tf i o(cen<o*^aw>«t*ifcr 

#*2<o^p-7-rtt:«Jc«Egun*ff*v\ Mfe*g 

i itxm i 7 ] «e«sttftia« , Miam^ftai^^ 

» stmmi 5iz*fflcom?m<7)$m?j&. 
[ ^#ji 1 8 ] fnen i ff>7tv—7ifiiri- h 

tern 2 o«ttftis^ff c t * wat 

[ m<m 1 9 j Hfrte^ 1 is^/m 2 wvstt-(bxg^#^ 
numztiux , muzT-fr-Tz-b izmttftbtihTt 

izimcr)W.?mcommj}m. 

*»«fc^*ii«Jii 5 izim<?>i&Tmnmm3?&. 

1 i*#js 2 1 j tin ess 1 Rvwi 2 <r>^jv-7\t , a 
ao«^&aj^^iiisn$^T^ 0 , B-riem 1 

b-thmmmi 5izmmcowrFme>mm?mi. 

2 2 j Btnem 1 av» 2 «>#^-ni s « 

2 ovgtt-fbigcr) 0 *>c7)u-m^<7)xg(ci3ita tine 

[s#JS2 3 j Btne^a^^jftjus^fi. 

0 . sriem 1 vgttYbistciitts mie^sepjn 

tt. WK»fTi»ri:tliB«Tfeh., miie^2vgtt-ftl 
i>tih Z b ZWSLb^hmim 1 5 tz&KtWVT-mmn 



3 

[ n$JR 2 4 3 Wi&gttfcllBi . W£VP am at? 

«^2 3t3enw*^a[<oiija*ft. 
^)*aj«a«oi!«ii«ifliLTaTf * -r t swat 

W£*2 3fcfi«<o*^»otjjjttii£. 

* 2 ojsttftie wiMH« ; t * Ms fc-r*nr*3n 2 
[ar*W2 7] friaBist/^2o^tt^txsc7)#/ ? 

c mm 2 8 3 mem i at** 2 assets*)*.* 

zzt m®.k^m%m2 3 i,zim<r>m=Fm.<?>wM-n 
[ n#m 2 9 3 sinem 1 awn 2 osttfcia*) 5 *> 

[M$93o] awe* iaws 2 cossets*) 5^ 

*5^rfi*xoiafc:ii{t*l»E«JE978i«i, SHr^ftS 
& M^f 2 3 &Ettff>YftR«>ff&#t& . 

3 2 ] ffrcB«»j£«fru. at**-?* & c 
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fiOPM*»iitTi3ft4 i t 3 3 iziffi 

<on*A»<,trWi* c: t inwit -r*»*qi3 3 (ciea 

10 *=FiWBlff>m 1 ^-Ttc^tt . #* 1 ct>7j],-TZ' 

#*2<o^p-rrt t=«G«EEraintff 0 &2 corns 
maxmiz i 0 tr^it § .r t a t -r « a 3 3 

[it^4 1 ] fnen 1 o^w— :r#^strp&aj 
WK»2co^-r*ftfrf 6^aaj* 

^3 8izum<Dm^mcDimimm-j7&. 

[ ft*jf 4 2 ] H^teii 1 &x/m 2 cnmEmaxmco^- 

wmnz . mkiiiM omi-z k&miki-&§&$m3 

[ !S£JS4 3 3 luia^ 1 xtm 2 io^ff en jDxaco* 

(=. ^yiv-r^<nns.^x<r>mwt£ ztiz z t 

f If ^«4 4 3 B«feig 1 su'H 2 <7)#^-:rji, « 

ffifc-f sif a)<ji3 sfcrasa^-^aKoattftoa^, 

5 3 mie^ 1 awH2<o#^/p-rii, « 

Cooo 1 3 
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[0002] 

[«*«>**«] m?titiam=Fb tx. mm 

^ ( wtm i Mwm?tm-z ) aae^s^ 
r 0003 j FEmm^mttxit. mux. w.p.Dy 

ke 8 W.W.Dolan, "Field emission ".Advance in Electro 
n Physics.8,89(1956) &&UJi, C.A.Spindt. "Pys 
icalproperties of thin-film field emmission cathod 
es with molybdenum cones", J. Appl. Phys 47 5248(1 

[0004] M I m&ttmt LTti. m*. 
<f, C A. Mead, "Operation of tunnel-emission Device 
s",J. Appl. Phys., 32. 646(1961) ZXUfitobtlxm. 

[ 0 0 0 5 ] £ fc, ^Bfc&M^fttfJjft-yk LTti. 

M.I.Elinson, Radio Eng. Electron Phys. ,1 
0. 1290, (1965) l*ifiT*tt<OH#»I£ft.T t ^ 

[0006] m&mmn?&&m?{t. «r±(cjb« 
mmmmm?mix$=?i txt±. mm* y > v 

i*Sn02aW^>jt : t^^fl S(=< AufflKcj;* 
tO^. I n203 /S n02 SWfcJ:* 

«t J: 6 0 . ^fl**., G.Dittine 

r:"Thin Solid Films", 9, 317(1972), M.Hartwell and 
C.G.Fonstad:"IEEE Trans.ED Conf .".519(1975) 
.Aft: Mm. ft26*. $1^ 22(1983)Ccj: 3 

[ 0 0 0 7 J -ft^flffiis#M«^ftffi?JH^3!?^« 
tfLCOmWMcmtLX. H34fc±ML«:M.Bart«ell4, 
i S Sffi£*S^&Jti3i!^<7)¥DB0£^-f . 034 
t=*SHT 3 0 0 1 3 0 0 4fctxv«y 

3 0 0 4 JiS^o J: o tcH^f^iiB^fcj^g^ 

^■Httisawra***-,: t iz i o . «?ftffi«3 

0 0 5^fig§*. S . H+OBBHLIi, 0 . 5- 1 rn 4C 
m. <gW{i0. lmmfe:aje$*itH4. ft h 
03 4 te*JV>T*^«aj»3 0 0 5(i«^ttJiK3 0 0 

m%i><7)X'*> o , $R*>«?ijufjs3 o o 5<?wm*® 

[00 08] M.Hart«ell6(cJ:*J|HF^|itft fc LT 

tftizmwmzmi-z t t.t o , vraatao 005 
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rtt±. m&n&mm3 004 ^^sg^-^i:^ 

BE. h L< tt. 1 v/iHftfl&^MMci*-* < •) t 

tt»K3 0 0 4 fr5flf fttyaKK t L < te^Jg t L < <i£: 
«*W>. «^£ft£tt&ij&^ftttf<gg3 0 0 5 

Ifcm. *. «J9rtt(aRi*(, L < 
*» L < JiMT Lfc««ttiKK 3 0 0 4 co-^Ut . im 

im&r « . fnaim 7 * - * > ^sucmttiv jg 3 0 

10 a^xm^m^nhtih. 

[ 0 0 0 9 j ±a L^*ffig^s^scai*^{i «it 

«itf*ffl«\fcJ:*«rB!l86 4-3133 2(CfcUT 

[ 0 0 1 0 ] £ fc, ^fflfffiWW^iiajJ^FOiEffltco 

20 [0011] W&jumm^vfcRt LXii. tz 
tx.l2*£mA£J:ZUSP 5, 066, 883^ 
m¥2 - 2 5 7 5 5 1 (^^T^$^.Tv^ «fc 3 (C 

0 ft&fe^M.lz&^x&tlX^&. 
[00 12] 

* 6 jGffl itcwmmgimz^ ^x I 

[0013] M^.{f03 1 (C^t^W 

fcJ: 0. m^jgS-ffifigTS. 03 l ttii^T 4 0 0 1 

0. 40 0 2tttf*rtS||. 4003<i^f6lia8-C'^ 
5. ^f&IIE«4 0 0 2tJj:^^(6j|j5^4 0 0 3{J 

mmizmmnsmtjani-h t<o-c**3&«. 031 

(=*JV^TJi£c0^fi!5u&<iElia£fit4 0 0 4 tJ J;^4 0 
0 5k LT^StiTV^*. m3 1 (C^-ft*$ri&|g*& 

100 14] «. 03 1 (ca^riiflOLt. 6x6c^v 
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[ 0 0 1 5 ] 03 1 liZ5Frt i 3 £4«k«)£iir&«£tt? 

Wa^«^tf-ASa^3* 4fcA , fr*r6jiE*S4 0 0 
2fc i tfSttr|6jEfc4 0 0 3 C*g?>tt£«I?£0Ujir*- 

0 0 2 tZlimWEV s *£PJdU H*(C#a!ft«>fr«> 
fr^rr6jlH^4 0 0 2i=tt#aHR«ffV n s &qmt&. 
Cfti(S|^LT« ?>J^iS^4 0 0 3^m-?h'-A$-ij 

*-t*«:ft^«a»«EvetBaiirt-4. ;<?M&m:j:ft. 

ff\ iH^Sfii4 0 0 4fcJ:lX4 0 0 5(cJ:| > ^E|^-pS- 
ft*. Ve, Vs. Vns£j§S:?)±# ?c7)^ff(C^{f 

trco£?<7)&« frt>m%& tr-^*ta}^j s*i 

Coo l 6 3 i^t, 'ffiR<o«Bf^|g!«?fluii»^ 
f00 1 7] «»^«if@gmt?ttffi 

c o o i s j o4 o . nan?*. 

IttlWSW)!**:. &Zf {-OftVoiftLbpggft.-? S ft. 
[0019J 

r 0 0 2 0 ] Jtfc, *^c0B6<j{i. glftfflfcm W4 
C 0 0 2 l J *JHI!aBttfi. ffiHR*>tt?ftaj 
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[0022] ia±<oaW*a«-f 4**WJ*>ffUtf« : F 
[002 3] 

«HfcnfJ«*fft*xa (i$NHifft&*-4) ^ f ^ DL m 

[00243 isemmk^oxwH. 

[002 53 aiSt ftW* i t X'l XIB&II£«? 

a^>*iife«HW-f-jfcaj3B*t, n«7 h y ? ^eh**. 

30 [00263 ftfc itf . *ffiiS*ffiS:aj^?rNffM^ 

[00273b. 5aa^*a®e«sftai*To r e 

[00283 i^>W#*RB*t:i|R9fe-f 4^iHaT Ao 



[00293 ±ie>F«S^^^ 1 6m 1 <7D|B«Ui, i9J^ 

(C«r*^ 1 >%f c *) 3 0^^^s?:S-ri. 
tnt. 3 0 x N4W>^hi#j^, 6 » tz& 



(6) 



[ 0 0 3 0 J J: i %|SHtiBl3 0 fc^^flH^Rfc:* 

r 0 0 3 1 ] X. »2«^>RIH«. 03 1 ^L^V/P-f- 

4 0 0 4RV4 0 0 5mZtlMz, ZZTVWmT 
mi. MiKLtzh^Bm4 0 0 2 £SLTSfriS t 

*#->t. «p{cff^r6jE«[4 o o 2izm&mmT& 
[oo32] tt:. mmmiwsi>'*>snaatjLt ast 

TH* >±0*FO**ffll>feH3 2«»H«I|»? 

RHfcfcwe, Ei«£fii4 0 0 6ii 
*ft«W>*ttr*lK||4 0 0 S^WJti^BBKR^ 

"roawsR**-*-. 4BVjtoBm 4 o o 3 * t g * 

f l f5 <W,Wc * W; WW«*. tr^l6j|^4 0 0 2 
t=»*LTSt*i*. «,t. fi=^ESa4 0 0 2^ffi|g 

[0033] J^a^g^ zzttf. 

[0035] «T«W^)Hiir*«HLT«tt*»5tti 



1 0 
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[0037] ujg^, ir ^ 

10 [0038] 08{i. MWBKfflt^^ 

[0039] 0«K 1005tt>j77U-h 1006 
lOOTtt^-^-HTftr,; 100 5 
-1 0 0 7KJ: Ofcv^^i^rtfttJlStlBW-*^ 

*«="^T lifts**-*. 

*~i* 3 '^^-MOOSdtStiooi 
1 0 02*«NxM»Prt$*iTV^. ( N, M«2£Lt 

WfcLfc*b5*8ttC*}^TU. N = 3 0 00 M=10 
30 4,t»Ttt, N-3072. M-1 024fcLfc. )ME- 

0 0 3k N^^j^iajj! 0 0 4fcl OJMt^h U ? 
*E«s*iTt>* . UK. 1 0 0 1 - 1 0 0 4 lz X oT 

[0 04 1 ] ^WBBJBCfifc^ji^ urr 
h 1 0 0 5 t - A*^BK 10 0 1$: 

SETf Sfctfi: Lfe#. ^^«^t--i,jgoSflei o 

TlllZ^^^^-^mii 0 
so r ^ « . Mfec7)«m ioio 



1 1 

1 0 1 0W4. LTfflufctf. JJgog 

wear*-* t nx-htut z tLmffmmm^x t ft 
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mil , I 3 *^^*^9*HttfliW£ 
09?) (a) ^-KL^Xh^^T-^IE^cRg^st 
OTtt*<. fefci«H9« (b) t^f i**^, 

mtnzmm ioos ^ *uar j: < , * fm&mw 

roo44] tf. fltaHiiioos^yrru-mo 
aft:«. cRTco^r^fii^^/u^-.^ 1009 
fcsitra*. jf^Ay^i oo9*RwtB«ut 
jjk i o o 8**»f**^-«e«ajR« ur*Hffl 

'W*1 00 9(i, t«10 08J7x-xru-h 

foo4 5] 4>t..*wt»fflrjiffl^)5f^^ jd 
x-xru- hmmi 007 tabflKi o o stcok 

1004 6] Dxl^Dx^fciyrDyl-^DyniJi:^ 

1004fc. Hvttyx-m-h^^^,^ 
0 09i:«aWfc:iMtLTt>*. 
C0047] «>Wl«|»t«ffifta| JW . ft(c 

>rtmmt. jWRs»rt*io<o-e-f^7jlt[T 

•**-«(*B>jO «r»*r*. y-yf-mtli ft 

iinmmm:* otu^im^ixm^ifrnx^ o 
»***-*>MMHtuflfc:.k o*i«s»i*itti x 1 07 

< **5*&HLIil x 1 07^t^7* [To r r] 



1 0 0 4 8 3 OJ:. *^HS(^Sc7)^^.;^^ 

c o o 4 9 j m^mmm^^^Mzm^f 

fc*W,*5L ri > 4 . Lfifir>X ft 

J^i****?******. ±ex« 

J00 5 0] WB^as^fiK^^ 

roo5i] i 3 rmL<r>$mGMm&&m?) &?m 

■H(b)T*«.H+. 110 1U3HK. no2k 
,112 3 1104«#«ffi»R, 1105 

j 0 05 2 3 SRI 1 0 1 fc LXlt. ft til. 

7 XJ ^to#7A$itt#>t-tz&m#7Amm^ T 

[00533 4^:. X4R1 10i±(c^^t TO ~^ 
f^L-CA^HJim^m 1 1 0 2 1 1 1 0 3i± a© 

i. Cr, Au, Mo, W, Pt, Ti, Cu Pd 
» 10054] »?««1102t 1103<0#t8± 3 



